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(54) INTERIOR MEMBER OF PLASMA PROCESSING CONTAINER AND MANUFACTURING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide the interior member of a plasma processing container which has 
superior plasma erosion resistance, and also to provide an advantageous manufacturing method for the 
member. 

SOLUTION: The surface of the base material of the member is covered with a single layer of Y203 
thermally sprayed film or a multiple compound layer which is, after being interposed w'rth a metallic film 
and a film such as an AI203 film and a Y203 film, deposited with a Y203 thermally sprayed film as the top 
coat. A manufacturing method of this member is also provided. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

t.This document has been translated by computer. So the translation may not reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]A plasma treatment container inner material, wherein the surface of a substrate is covered with 
Y 2 0 3 low-pressure-plasma-spraying coat 

[Claim 2]The plasma treatment container inner material according to claim 1 a pressure of thermal- 
spraying atmosphere which forms a low-pressure-plasma-spraying coat being 50-200 hPa. 
[Claim 3]The plasma treatment container inner material according to claim 1 or 2, wherein low-pressure- 
plasma-spraying atmosphere is Ar gas atmosphere. 

[Claim 4]A plasma treatment container inner material which is provided with the following and 
characterized by porosity of the Y 2 0 3 thermally sprayed film being 0.2 to 10%. 

A substrate of aluminum. 

Y 2 0 3 thermally sprayed film formed in the surface of this substrate. 

[Claim 5]A plasma treatment container inner material, wherein the surface of a substrate is covered with 
Y 2 0 3 thermally sprayed film obtained using Y 2 0 3 of not less than 95% of purity. 

[Claim 6]A plasma treatment container inner material comprising: 
A substrate. 

An under coat containing nickel formed in the surface of this substrate, and topcoat of Y 2 0 3 thermally 
sprayed film formed on this under coat. 

[Claim 7]A plasma treatment container inner material comprising: 
A substrate. 

An under coat containing a Ni alloy formed in the surface of this substrate, and topcoat of Y 2 0 3 thermally 
sprayed film formed on this under coat. 

[Claim 8]A plasma treatment container inner material comprising: 
A substrate. 

An under coat containing W formed in the surface of this substrate, and topcoat of Y 2 0 3 thermally sprayed 
film formed on this under coat. 

[Claim 9]A plasma treatment container inner material comprising: 
A substrate. 

An under coat containing W alloy formed in the surface of this substrate, and topcoat of Y 2 0 3 thermally 
sprayed film formed on this under coat. 

[Claim 10]A plasma treatment container inner material comprising: 
A substrate. 

An under coat containing Ti formed in the surface of this substrate, and topcoat of Y 2 0 3 thermally sprayed 
film formed on this under coat. 

[Claim 11]A plasma treatment container inner material comprising: 
A substrate. 
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An under coat containing a Ti alloy formed in the surface of this substrate, and topcoat of Y 2 0 3 thermally 
sprayed film formed on this under coat 

[Claim 12]A plasma treatment container inner material comprising: 
A substrate. 

An under coat formed in the surface of this substrate by a spraying process, and topcoat of Y 2 0 3 
thermally sprayed film formed on this under coat. 

[Claim 1 3]A manufacturing method of a plasma treatment container inner material forming Y 2 0 3 low- 
pressure-plasma-spraying coat by covering Y 2 0 3 with a low-pressure-plasma-spraying method on the 
surface of a substrate. 

[Claim 14]A manufacturing method of the plasma treatment container inner material according to claim 13 
a pressure of low-pressure-plasma-spraying atmosphere being 50-200 hPa. 

[Claim 15]A manufacturing method of the plasma treatment container inner material according to claim 13 
or 14, wherein low-pressure-plasma-spraying atmosphere is Ar gas atmosphere. 

[Claim 16]A manufacturing method of a plasma treatment container inner material which forms an under 
coat, ranks second by a spraying process, and is characterized by forming topcoat of Y 2 0 3 thermally 

sprayed film on the under coat on the surface of a substrate. 
[Claim 1 7]A plasma treatment container inner material comprising: 
A substrate. 

A mixed coat of aluminum 2 0 3 and Y 2 0 3 which were formed in the surface of this substrate, and Y 2 0 3 
thermally sprayed film formed on this mixed coat. 

[Claim 18]The plasma treatment container inner material according to claim 17, wherein a substrate is 
metal. 

[Claim 19]The plasma treatment container inner material according to claim 18, wherein the above- 
mentioned metal is aluminum. 

[Claim 20]The plasma treatment container inner material according to claim 18, wherein the above- 
mentioned metal is an aluminum alloy. 

[Claim 21]A plasma treatment container inner material given in any 1 paragraph of claims 17-21, wherein 
the above-mentioned mixed coat is formed by a spraying process. 
[Claim 22]A plasma treatment container inner material comprising: 
A substrate. 

aluminum 2 0 3 coat formed in the surface of this substrate, and Y 2 0 3 thermally sprayed film formed on this 
coat. 

[Claim 23]The plasma treatment container inner material according to claim 22, wherein a substrate is 
metal. 

[Claim 24]The plasma treatment container inner material according to claim 23, wherein the above- 
mentioned metal is aluminum. 

[Claim 25]The plasma treatment container inner material according to claim 23, wherein the above- 
mentioned metal is an aluminum alloy. 

[Claim 26]A plasma treatment container inner material given in any 1 paragraph of claims 22-25, wherein 
aluminum 2 0 3 coat is formed by a spraying process. 

[Claim 27]A manufacturing method of a plasma treatment container inner material forming a mixed coat of 
aluminum 2 0 3 and Y 2 0 3 , covering Y 2 0 3 with a spraying process and forming Y 2 0 3 thermally sprayed film on 

the mixed coat after that on the surface of a substrate. 

[Claim 28]A manufacturing method of the plasma treatment container inner material according to claim 27 
forming a mixed coat of aluminum 2 0 3 and Y 2 0 3 by a spraying process. 

[Claim 29]A manufacturing method of a plasma treatment container inner material which carries out 
covering formation of the aluminum 2 0 3 coat, and is characterized by covering Y 2 0 3 with a spraying 

process and forming Y 2 0 3 thermally sprayed film on the aluminum 2 0 3 coat after that on the surface of a 

substrate. 
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[Claim 30]A manufacturing method of the plasma treatment container inner material according to claim 29 
forming aluminum 2 0 3 content coat by a spraying process. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the plasma treatment container inner material which is 
excellent in plasma-proof erosion nature, and its manufacturing method. . Especially this invention can be 
set to the plasma atmosphere of the raw gas containing a halogen. It is a proposal about the art which it is 
used, for example, can be applied to DEPOSHIRUDO, a baffle plate, a focus ring, an insulator ring, the 
shield ring, a bellows cover, an electrode, etc. by plasma treatment, this invention is not restricted only to 
the field of a semiconductor manufacturing device, and can be applied also to plasma treatment container 
internals, such as a liquid crystal device, for example. Hereafter, the example of a semiconductor 
manufacturing device mainly explains. 
[0002] 

[Description of the Prior Art]Generally in manufacturing processes, such as a semiconductor and a liquid 
crystal device. A fluoridation thing like [ it is in a treatment container and ] BF 3 or NF 3 , and BCI 3 In order 

to use raw gas including chlorides, such as SnCI 4 , and the bromide like HBr, there was a problem that a 

treatment container inner material carried out corrosion consumption remarkably. 
[0003]For example, as a material currently used in the plasma treatment container of a semiconductor 
manufacturing device, Polymers coats, such as sintered compact coats, such as thermally sprayed films, 
such as metallic materials, such as aluminum and an aluminum alloy, an oxide film on anode of aluminum 
covered on the surface, or boron carbide, aluminum 2 0 3 , and Si 3 N 4 , and also a fluororesin, and an epoxy 

resin, are known. If such materials touch strong corrosive halogen ion, receiving chemical injury or receiving 
erosion damage with particles, such as Si0 2 and Si 3 N 4 , and the ion excited by plasma is known. 

[0004]In particular, in the process using a halogenated compound, in order to attain much more activation 
of a reaction, plasma is often used. However, under such a plasma operating environment. If impalpable 
powder-like solids, such as Si0 2 , Si 3 N 4 , Si, and W, exist in the environment at the same time a halogenated 

compound dissociates and generates F of the corrosive shape of a strong atom, CI, Br, I, etc. dramatically, 
The member used into the plasma treatment container will receive an operation of both erosion damages 
by particles strongly with chemical corrosion. And phenomenon in which the environment where plasma 
was excited also ionizes the gas which does not have corrosiveness like Ar gas, and this collides to a solid 
surface strongly (ion bombardment) Since it generates, it is also known that the various members currently 
allocated in the above-mentioned container will receive still stronger damage. 
[0005] 

[Problem(s) to be Solved by the Invention]Like the semiconductor manufacturing device mentioned above, 
there were the following problems about the following conventional member used in the intense field of 
chemical corrosion or erosion damage. 

(1) aluminum 2 0 3 film which anodizes aluminum and an aluminum alloy and has corrosion resistance 

(alumite) About the material made to generate, when plasma erosion is received in the atmosphere 
containing halogen gas, there is a problem that it is short-life. Since it is a coat containing aluminum, the 
particle of AIF 3 occurs and causes the product defect of the semiconductor to manufacture. 

To a member surface, with PVD or a CVD method, (2) Sc, Y, La, the [, such as Ce, Yb, Eu, and Dy / 
periodic table ] — there is art which forms precise coats, such as an oxide of 3a group element, carbide, a 
nitride, and a fluoridation thing, or applies the single crystal of Y 2 0 3 (JP,10-4083,A). However, membrane 
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formation speed is late inferior to productivity, and also this art forms two or more coat members 
simultaneously, (composite film) There is a fault that it cannot do. 

[0006]Then, the purpose of this invention is in the place which proposes the surface treatment member 
with which the large plasma treatment container of a resistance force to the damage by the chemical 
corrosion by the environment where halogen gas is contained, and damage by plasma erosion, etc. are 
presented, and its advantageous manufacturing method. 
[0007] 

[Means for Solving the Problem]This invention is conquered by adoption of a solving means which 
summarizes and describes below a problem and a fault which conventional technology is holding, and which 
were mentioned above. That is, it is as follows when this invention is arranged. 

[0008](1) A plasma treatment container inner material, wherein the surface of a substrate is covered with 
Y 2 0 3 low-pressure-plasma-spraying coat. 

However, as for thermal-spraying atmosphere which forms the above-mentioned low-pressure-plasma- 
spraying coat, in this member, it is preferred that a pressure shall be 50-200 hPa and to make low- 
pressure-plasma-spraying atmosphere into Ar gas atmosphere. 

[0009](2) A plasma treatment container inner material which has a substrate of aluminum, and Y 2 0 3 

thermally sprayed film formed in the surface of this substrate, and is characterized by porosity of that 
Y 2 0 3 thermally sprayed film being 0.2 to 10%. 

[0010](3) A plasma treatment container inner material, wherein the surface of a substrate is covered with 
Y 2 0 3 thermally sprayed film obtained using Y 2 0 3 of not less than 95% of purity. 

[0011](4) A plasma treatment container inner material having a substrate, an under coat containing nickel 
formed in the surface of this substrate, and the topcoat of Y 2 0 3 thermally sprayed film formed on this 

under coat. 

[0012](5) A plasma treatment container inner material having a substrate, an under coat containing a Ni 
alloy formed in the surface of this substrate, and the topcoat of Y 2 0 3 thermally sprayed film formed on this 

under coat. 

[0013](6) A plasma treatment container inner material having a substrate, an under coat containing W 
formed in the surface of this substrate, and the topcoat of Y 2 0 3 thermally sprayed film formed on this 

under coat 

[0014](7) A plasma treatment container inner material having a substrate, an under coat containing W alloy 
formed in the surface of this substrate, and the topcoat of Y 2 0 3 thermally sprayed film formed on this 

under coat. 

[0015](8) A plasma treatment container inner material having a substrate, an under coat containing Ti 
formed in the surface of this substrate, and the topcoat of Y 2 0 3 thermally sprayed film formed on this 

under coat. 

[0016](9) A plasma treatment container inner material having a substrate, an under coat containing a Ti 
alloy formed in the surface of this substrate, and the topcoat of Y 2 0 3 thermally sprayed film formed on this 

under coat 

[0017](10) A plasma treatment container inner material having a substrate, an under coat formed in the 
surface of this substrate by a spraying process, and the topcoat of Y 2 0 3 thermally sprayed film formed on 

this under coat 

[0018](11) A manufacturing method of a plasma treatment container inner material forming Y 2 0 3 low- 
pressure-plasma-spraying coat by covering Y 2 0 3 with a low-pressure-plasma-spraying method on the 

surface of a substrate. However, as for a pressure of the above-mentioned low-pressure-plasma-spraying 
atmosphere, in this method, it is preferred for it to be referred to as 50-200 hPa, and to make that low- 
pressure-plasma-spraying atmosphere into Ar gas atmosphere. 

[0019](12) A manufacturing method of a plasma treatment container inner material which forms an under 
coat, ranks second by a spraying process, and is characterized by forming topcoat of Y 2 0 3 thermally 

sprayed film on the under coat on the surface of a substrate. 

[0020](13) A plasma treatment container inner material having a mixed coat of a substrate, and 
aluminum 2 0 3 and Y 2 0 3 which were formed in the surface of this substrate, and Y 2 0 3 thermally sprayed 

film formed on this mixed coat However, as for that the above-mentioned substrate is metal, that that 
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metal is aluminum or an aluminum alloy, and the above-mentioned mixed coat, in this member, being formed 
by a spraying process is preferred. 

[0021](1 4) A plasma treatment container inner material having a substrate, aluminum 2 0 3 coat formed in the 
surface of this substrate, and Y 2 0 3 thermally sprayed film formed on this coat. However, as for that the 
above-mentioned substrate is metal, that that metal is aluminum or an aluminum alloy, and aluminum 2 0 3 
coat, in this member, being formed by a spraying process is preferred. 

[0022](1 5) On the surface of a substrate, form a mixed coat of aluminum 2 0 3 and Y 2 0 3 and Y 2 0 3 is 

covered with a spraying process on the mixed coat after that, A manufacturing method of a plasma 
treatment container inner material forming Y 2 0 3 thermally sprayed film. However, as for a mixed coat of 

above aluminum 2 0 3 and Y 2 0 3 , in this member, forming by a spraying process is preferred 

[0023](16) A manufacturing method of a plasma treatment container inner material which carries out 
covering formation of the aluminum 2 0 3 coat, and is characterized by covering Y 2 0 3 with a spraying 

process and forming Y 2 0 3 thermally sprayed film on the aluminum 2 0 3 coat after that on the surface of a 

substrate. However, in this member, it is preferred to form the above-mentioned aluminum 2 0 3 content 

coat by a spraying process. 
[0024] 

[Embodiment of the Invention]As a result of inquiring wholeheartedly about the technical problem which 
conventional technology is holding and which was mentioned above according to artificers' research, the 
damage to a plasma treatment container inner material can consider damage by the chemical corrosion by 
halogen gas, and damage by plasma erosion. When this member was especially used in the atmosphere 
containing the halogen excited by plasma, it is important to just prevent the damage which considers 
plasma-proof erosion nature as a reason, then knowledge that it acts effectively also to chemical corrosion 
prevention was acquired. So, in this invention, it inquired about formation of the effective coat mainly to 
plasma-proof erosion nature. As the result, the member concerning this invention of upper ** was 
developed. 

[0025]Namely, this invention adopted as a means of the business solution is based on forming in the base 
material surface of metal, ceramics, a carbon material, etc. the thermally sprayed film which consists of 
Y 2 0 3 by a spraying process. And when the corrosiveness of the environment where such a member is used 

is strong, they are a layer of the metal which shows the strong characteristic of halogen gas-proof 
corrosiveness under said Y 2 0 3 thermally sprayed film, and a method of making the layer of aluminum 2 0 3 or 

Y 2 0 3 provide and composite-ize further. Hereafter, the composition of this this invention member is 

explained in detail. 

[0026](D About a substrate, as a substrate which is the construction target of the above-mentioned 
thermally sprayed film, Steel, aluminum, and the aluminum alloy of the various kinds containing stainless 
steel, Tungsten and a tungsten alloy, titanium and a titanium alloy, molybdenum, a molybdenum alloy, 
carbon and oxide stock, a non-oxide ceramics sintered compact, or a carbonaceous material is preferred. 
Since copper and a copper alloy are emitted by the corrosive action by plasma erosion or a halogenated 
compound and cause environmental pollution, they are not preferred. Therefore, when [ of a device ] 
copper and a copper alloy need to be used constitutionally, Cr, nickel, etc. need to cover by means, such 
as electroplating, chemical plating, and vacuum evaporation. 

[0027](2) . [ whether about coat composition, after the formation of a coat to the above-mentioned base 
material surface carries out blast processing of the substrate, it carries out thermal spraying of the Y 2 0 3 

directly and forms membranes, and ] Or the coat which becomes a base material surface from the strong 
metallic material of halogen gas-proof corrosiveness as an undercoat layer first, The method of carrying 
out PVD processing, CVD treatment, or thermal-spraying processing, and forming, and using Y 2 0 3 powder 

as topcoat, carrying out thermal spraying on the under coat, and making it into a composite layer is 
preferred. In this case, said metal under coat (thermally sprayed film etc.) Thickness carries out within the 
limits of 50 - 500 mum. It is because the operation effect as an under coat is weak, and an effect is 
saturated with the thickness exceeding 500 mum on the other hand, so there is no meaning of the tylosis 
and it is not a best policy, if an undercoat layer is thinner than 50 micrometers. As this metallic material for 
under coats, nickel and a nickel alloy, tungsten and a tungsten alloy, molybdenum and a molybdenum alloy, 
titanium, a titanium alloy, etc. are preferred. 
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[0028] On the other hand, Y 2 0 3 thermally sprayed film used as topcoat, construct directly to a base 

material surface — carry out thermal spraying on said under coat, and make it a composite layer. It is 
preferred that and to construct in thickness of 50-2000 micrometers anyway at the case where 
aluminum 2 0 3 and an aluminum 2 0 3 +Y 2 0 3 coat are provided as an interlayer. This is because an effect is 

saturated and it is not more economical in a film than in 50 micrometers, even if an effect is scarce and 
makes it thicker than 2000 micrometers on the other hand to prevention of damage by plasma erosion. 
[O029]The porosity of Y 2 0 3 thermally sprayed film of topcoat has 0.2 to 10% of good range. It is because 

0.2% or less of coat is difficult to manufacture in a spraying process and inferior to corrosion resistance 
and plasma-proof erosion nature in the coat of the porosity of not less than 10%. 

[0030](3) About Y 2 0 3 thermally sprayed film of the member outermost superficial layer, the composition of 

this invention by which it is characterized most adopts Y 2 0 3 as a material in which plasma-proof erosion 

nature is shown in the atmosphere which includes the outermost layer of a substrate for halogen gas, and 
is in the place which carries out covering formation by making this into sprayed layers. That is, according 
to artificers' research, specific gravity was [ 4.84 and the melting point ] 2410 **, and as for it, Y 2 0 3 

turned out that the state where it was stabilized is maintainable, even if it received the plasma erosion 
operation in the atmosphere containing halogen gas, since chemical-bonds power with oxygen was strong. 
However, this Y 2 0 3 purity needs to use not less than 95% of thing, and if impurities, such as Fe, Mg, Cr, 

aluminum, nickel, and Si, are contained as an oxide, since erosion-proof nature will fall, it is not preferred. 
The thing of not less than 98% of purity is more preferred. aluminum 2 0 3 of the interlayer who makes it form 

directly under this Y 2 0 3 thermally sprayed film, It is chemically stable, and also there is little change under 

atmospheric plasma thermal spraying or low-pressure-plasma-spraying environment, and the operation 
which compensates the plasma-proof erosion nature of Y 2 0 3 is borne. 

[0031 ](4) Let Y 2 0 3 coat of outermost layer topcoat at least be a thermally sprayed film in formation this 

invention of a coating method a. thermally sprayed film. And it is a meaning which strengthens this coat 
further under this topcoat thermally sprayed film preferably, and it is preferred to make the whole coat 
composition into the following multilayer structure. Namely, after constructing the under coat of a 
metallizing coat on the surface of a substrate, The mixture thermally sprayed film of aluminum 2 0 3 and 

Y 2 0 3 which start aluminum 2 0 3 thermally sprayed film or inclination combination on it is constructed as an 

interlayer, and Y 2 0 3 thermally sprayed film is further formed as topcoat on it The reason such coat 

composition is preferred is forming as an interlayer aluminum 2 0 3 which is excellent in corrosion resistance 

and plasma-proof erosion nature as compared with a metallizing coat, It is because a thermally sprayed film 
can be multilayer-structure-ized, the penetration stoma of a coat can be lessened and corrosion 
resistance and erosion-proof nature can be raised. And aluminum 2 0 3 as an interlayer demonstrates 

adhesion with both a substrate or an under coat, and good topcoat. It is more preferred to consider it as an 
interlayer and the layer of the mixture of aluminum 2 0 3 and Y 2 0 3 , In this case, while making high 

aluminum 2 0 3 concentration by the side of an under coat, in the topcoat side, it is preferred to consider it 

as the mixed layer concerning inclination combination to which Y 2 0 3 concentration becomes high. Since 

such an interlayer' s formation can be easily constructed if a spraying process is adopted, it can be called 
desirable embodiment that an interlayer is formed as a thermally sprayed film. The same range as Y 2 0 3 

thermally sprayed film of topcoat is preferred for an interlayer's thickness. 

[0032]In this invention, in order to form the thermally sprayed film of aluminum 2 0 3 of the metal of an under 

coat, or an interlayer, and Y 2 0 3 , an atmospheric plasma spraying process or the plasma spray process in 

the inside of the atmosphere which does not contain oxygen substantially is preferred, but Construction by 
high velocity flame thermal spraying or a detonation-flame-spraying method is also possible. 
[0033]b. In the under coat by the CVD method and PVD, and an interlayer's formation CVD method, carry 
out reduction precipitation of the steam of a necessary metal halogenated compound by hydrogen etc., and 
oxidize it with oxygen or an oxygen compound after that By heating in the atmosphere, membranes are 
formed by making it change to an oxide film. On the other hand, in PVD, membranes are formed by using a 
sintered compact or powder as a raw material, glaring and vaporizing an electron beam in this, and 
depositing this in a base material surface. Formation of the coat generally according to a CVD method and 
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PVD is a thin film, (for example, around 50 micrometers) It is suitable for construction. 

[0034](5) Y 2 0 3 thermally sprayed film covered to the member surface which starts this invention about the 

operating environment of the member concerning this invention is useful especially when using it under the 
plasma environment generated under the atmosphere containing a halogenated compound. 
[0035]Of course, this invention is effective also to the plasma erosion operation under atmosphere, such as 
N 2 which does not contain a halogen or a halogenated compound, and H 2 , In this case, since erosion 

damage is loose as compared with the atmosphere containing especially halogen, the coated member 
concerning this invention demonstrates the performance stable over the long period of time. 
[0036] 

[Example]Example 1 — this example — specimen made from aluminum (size: 5 mm of 50 mm[ in width ] x 
length [ of 50 mm ] x thickness) After carrying out surface roughening of one side by blast processing, 
Y 2 0 3 thermally sprayed film of thickness 300 mum was formed using Y 2 0 3 thermal spray material, 

respectively by the low-pressure-plasma-spraying method which controlled ambient pressure power by Ar 
gas to 50 - 200 hPa. What was covered with the atmospheric plasma spraying process by using said Y 2 0 3 

as topcoat on one side of the specimen made from aluminum at 300 mum thickness after constructing the 
under coat of a nickel-20% aluminum alloy to thickness 100 mum thickness was produced. Then, the 
porosity of Y 2 0 3 thermally sprayed film currently formed in these test piece surfaces, bond strength, and a 

spalling test (after heating in the. electric furnace currently maintained by 500 ** for 20 minutes, operation 
of air cooling is made into one cycle out of a furnace, and it is 10 cycle ******** examination) were done. 
What was constructed at conditions with the same said of the thermally sprayed film of aluminum 2 0 3 as a 

comparative example and the same process was offered as a sample. 

[0037]Table 1 summarizes the test result at this time. That with which the coat which suits this invention 
covered Y 2 0 3 coat directly on the surface of the specimen (No.1) It begins, What gave the under coat and 

also formed Y 2 0 3 coat (No.2) Even if all the included coats compare good adhesion and thermal shock 

resistance with an example and aluminum 2 0 3 coat, it is completely equal. Since especially Y 2 0 3 coat 

formed by the low-pressure-plasma-spraying method has little porosity as compared with the coat of an 

air spraying process, it can also expect good corrosion resistance. 

[0038] 
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[0039]Example 2 — in this example using the substrate made from aluminum of 50 mrnxlOO mmx5-mm 
thickness, After performing a surface treatment as shown in Table 2, a size 20mmx20mmx5mm specimen is 
cut down from each substrate, The mask of other portions was carried out so that the range whose 
surface treatrnjent sides are furthermore 10 mm x 10 mm might be exposed, and it glared in the following 
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condition for 20 hours, and the damage quantity by plasma erosion was calculated as thinning thickness. 
(1) The mixed gas of a gas atmosphere, flow condition CF^, Ar, and 0 2 was made into the atmosphere of a 

following condition. 

CF 4 /Ar/0 2 = 100/1000/10 ((flow cm 3 per minute)2) Plasma irradiation output highHrequency power : 1300 

W pressure : 133.3 Pa [0040]The test result was shown in Table 2. Anodic oxide film according to the 
present art of a comparative example so that clearly from the result shown in this table 2 (No.8) It begins 
and is a B 4 C thermally sprayed film. (No.10) It is imagined that is large and the damage quantity by plasma 

erosion is not all practical. However, also in a comparative example aluminum 2 0 3 thermally sprayed film 

(No.9) Comparatively good plasma-proof erosion nature was shown. On the other hand, Y 2 0 3 thermally 

sprayed film demonstrated the extremely outstanding plasma-proof erosion nature, and maintaining good 
performance under the atmosphere containing a halogenated compound was accepted. 
[0041] 
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[0042]Example 3 — in this example on the substrate made from aluminum of 5 mm of 50 mm[ in width ] x 
length 100 mmx thickness, 80%nickeh20%aluminum as 80 micrometers and an interlayer as an under coat 
aluminum 2 0 3 , Or aluminum 2 O 3 50vol%/Y 2 O 3 50vol% of mixture It is [ 100 micrometers and ] about 

Y**2**0**3** on it. After forming membranes by an atmospheric plasma spraying process to 200- 
micrometer thickness, respectively, the plasma erosion examination was carried out on condition of 
Example 2. As a result, outermost layer part (topcoat) As long as Y 2 0 3 thermally sprayed film is formed, 

even if it allocates an aluminum 2 0 3 and aluminum 2 0 3 /Y 2 0 3 mixture layer as an interlayer, Influence is not 

received in plasma-proof erosion nature, but it is the exposure of 20 hours. Disappearance of 6.1 - 7.5 
mum was only accepted and demonstrating performance sufficient also by a multilayer-structure coat was 
accepted. 

[0043]Example 4 — the present in this example substrate made from aluminum — anodization (alumite 
treatment) With the specimen carried out. It is an alloy film of 80%nickel-20%aluminum as an under coat on 
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a substrate. It covers to 1 00-micrometer thickness, It is Y 2 0 3 coat as topcoat on it 250 micrometers, 

Using the specimen formed by the plasma spray process, respectively, plasma etching was performed by 
the following condition and the particle number adhering to the surface of 8 inches in diameter the silicon 
wafer settled into the same chamber compared the number of the particle particles which are deleted by 
etching and disperse. The adhering particle number was investigated with the surface inspection apparatus, 
and was performed in general for the particle with a particle diameter of 0.2 micrometers or more. 
(1) A gas atmosphere, flow condition CHF 3 , 0 2 , and Ar were circulated with the respectively following 

mixture ratio. 

CHF 3 /O 2 /Ar=80/100 /160 ((flow cm 3 per minute)2) Plasma irradiation output high-frequency power : 1300 

W pressure : 4 Pa temperature : 60 ** [0044]It anodizes as a result of this experiment. (Alumite film) In the 
specimen carried out, 30 of the particle control value 17.5 hours after plasma irradiation and in a general 
chamber are exceeded, and it is in 25 hours. It became 150 or more pieces. The presentation of this 
particle consists of aluminum and F. On the other hand, it became after a 70-hour exposure, it remained in 
Y 2 0 3 thermally sprayed film which suits this invention to such an extent that the control limit value was 

exceeded at last, and the outstanding plasma-proof erosion nature was shown with it. 
[0045] 

[Effect of the Invention]As explained above, according to this invention, on metallic or the nature substrate 
of nonmetallic, Formed Y 2 0 3 thermally sprayed film directly, constructed the metallic under coat, and also. 

In the member which formed Y 2 0 3 thermally sprayed film, or provided the interlayer of aluminum 2 0 3 or 

a!uminum 2 0 3 +Y 2 0 3 further and formed Y 2 0 3 thermally sprayed film on it. The outstanding resistance is 

shown when it is used under the environment where the plasma erosion operation under the gas 
atmosphere containing a halogenated compound is received. For this reason, even if it continues plasma 
etching work over a long time, it becomes the inside of a chamber has little contamination by particle, and 
possible to produce a quality product efficiently. Since the contamination speed by the particle in a 
chamber becomes slow, the interval of defecation becomes long, improvement in productivity can be 
expected, and it is very effective as a plasma treatment container inner material. 



[^Translation done.] 
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PVDfctej:*j>»©»j«tt, MM mif 
tft)©tSHCjSt,"a>S. 

[ 0 0 3 4 3 (5) *A9!K]»>3»>SIW<DttffiSRK(C-3l» 

■c 

^wK^a^w^HKSsabfcYaftj&itftSB. « 
[003 5] t>%5^ ^ay>7cmsfcB^ny>{b 

xp^aVfl^Ktti/X^^^HMMrftO. C© 
[0 03 6] 

{bUc$. Y,ftjSW*m*ffll>r. Atj5/^-C3IH«E* 
*50~200 hPa {C$IJ$Ufc^X7Xv$lti£«:<fc-3 

•c. ^n-?nffiji3oo Km©Y,ft^*fBys*^fi2Wc. 

iitSK.t-jT. N1-20%Al^©7>^-3-K4. H 
Jfioo (im^tc;5fo:L7c$)t. KiaY.ft^ h vXa- h 

ibt3oo */mfiwcttauytfc©*ffi!ufc. *©a. 

C ft 6<DKWi-^tc JBffi S ftt U Z Y, ft «§WRK©51 

mm, tei^arass^csoo-cKffitsnr 

ii>--fi';i/«i:Urio-9-'fi';i^«5iI-rsQK) fctfofc. 



[0 03 7]gU«. C©4&©SIW£*£St»fct> 
©r*S. #ISWK:SB£f S&IStt. KWt-ORlUCY, 
QftBI*£J8»IEl/fcfc© o*j.a)*»l;». 7>#- 

a-hfcffiLfciKY.Qftlgife^fi&Lfcfc© (No.2) * 



(6) #812003-32 1 78 0 

10 

[003 8] 
[SI] 



Na 






<*) 


(MPa) 


■flTVKft 


ffi 












1 






Y a 0, 


5 — 9 


35 — 38 






2 


Ni-20A1 


ViO, 


6-8 


38 - 41 






3 


mm 


*L 


YaO, 


0.2- 3 


40 - 41 




26 
N 


4 


Ni-20A1 


Y a 0, 


0.3- 4 


40 — 44 






5 






A1 3 0 3 


8 -12 


38 — 42 






6 


Ni-20Al 


Al a 0 3 


9 -12 


35 — 44 


SHJfllfr L 


jfc 


7 






A1 8 0 9 


0. 6- 5 


38 - 44 




ft 


8 


N1-20A1 


Al a 0 9 


0.6- 7 


39 — 43 


8J«*b 





(1) : r^-a- h 100*i m, hy^a - h 300pm 

(3) MtfWKft : 5O0"Cx20niii -»&fl <£ft) &»)igl, 100ft ©ftfttRg 



[0039] mmz 

COIWJ-CB, 50mnXioo mmX 5nmll©7^5 -*) A 

SJ. -en-etl©SW*6\J"ffi20nniX20nmX5Hiii©^>|- 
£#J9ttlU §P>{C^ffiiSiIM^iaimXionim©©HA5g 

mix, 79Xv*n-s?a>KJ:*afttt4W*W 
5 4 UT^ib/c. 

a) tf^B^as&tt 

CF, , Ar, Q,©Jg^^?:TiB*ft©#ffi»<tl//c. 
CF,/Ar/Q,= lOO/lflOO/lO ( 1 #lffl3/c 9©j£Sc 
nf) 

(2) ivz-vmrnm 

: 1300 w 



: 133.3 Pa 

[0040] ZOtm&gkZ&Zlc^btc. C©^2{C 
******* &W6*»fcJ: 9 K. tt«ffl®8fTSffic.J:S 
m&fflt&m (No.8) B,c?§W&|g (No.lO) 

<. XffiM?ft^c4*55*#*S. /c/c> fflKMtc* 
fc»"C*> Al.QMMJS (No.9) Btt«flMWfft»y5X 
vxn-i>a>tt*5*l/fc. CftttttU Y,Q?§*f&Ig 

[004 1] 
[*2] 



(7) #532 0 0 3-3 2 1 76 0 



u. 12 



Na 








m) 


ffif 


1 


Y 3 0,(99.9 W 


* 4* 




6.2 




2 


ft 


6. 1 




3 


Y 2 0«<99.8 *) 


» ft 


# 


7,8 




4 


ft 


7.2 




5 


Y,0 8 (99.5 X) 


» *f 


* 


6.5 




6 


m 


6.3 




7 


Y 2 0 a (99.9 W 


P VD 


M 


6.6 




8 


Al a 0 3 


NfrttHMs 


m 


39.5 


Jt 


9 


A1 8 0 8 


$ It 




8.1 




10 




» It 




28.0 j 




11 








39.0 ; 





(1) *J*tt*«y^Xv»|t»*fflVS r^y-3-KDJKiP80Mm 
YaO a> Al a O» * ^ (O h V 7 a - b OffiW ft 200 n m |CJ#K 

(2) T^y-rt- Ntf>#Sli80%Ni-20%Al 

(3) ttttfrfbfi JIS H860m£<&AA25fc$CTj£)8&^fct>OX?fca Q 



[0042]»(«3 

COS*WC», »l50irmXSSiooninX^5imi©rJl'$ 

Al£80jLtm, timmtXjX A1,Cb, *fctt Al^Q, 50vol 
%/Y 2 Q, 50vol%<Dig£$$£ lOOjUm, ^Ojbte^Q,^ 

zmnbtc. torn. &mw a^^-h) ky, 

Ai,G/Ya<*fi£*»ii*ERur<6> % i}^7X7xn- 
^a>tt«:i«IW«rS6»y, 20^fflOflSWr 6.1-7.5 

[0043] 

~>£LT80%Ni-20%AlC>&£&l^£ i00Mmflt«:tS 

HU ^CDifchv^-htLTYaftftB* 250/Z 

Wl D * * >^-rt^#gu/cB:s 8 y a y y 



a) xz&vmtmm 

CHFj, a, Ar**n*tiTIB<?>J:5a:a^l:fcr«ffll/ 
30 fc 0 

chf s /a/Ar= 80/100/160 c i^ra^/co©ssaan 
5 ) 

(2) ^9Xv«WtHJ* 
*ja*«* : 1300 w 
0E# : 4 Pa 

MS. : 60 'C 

ft*t>^-rt<D^-f'-i *;l/«SMi©30lB*iBil25B3 
40 H»Ttt i50fflH±4ftofc. C©'Ww*JMWHrt 

at, F*6Wfcor*ofc. enttftu #»w 

[0 04 5 ] 

Y, 0, S#ftR* J&SET $ 6 f CttAl, q, -£Al a Q, + y, . 
50 (^04i|VJf*K»r«0±(CY l affWjn*»aUft:V 



13 



«SB2 0 0 3-3 2 1 7 60 
14 



X72)«H# ttrt «- CTOMB* S« MS 

706 hn>1fe$£ttrt 

(72)jSBWif 9D S#£ F£~A(##) 4K031 AA01 AA08 AB03 AB04 AB07 
W^il|J©1SiSTl3j5K^2t:iIi4TSl3#l2^ AB08 AB09 CB21 CB26 CB34 



DA04 EA10 FA01 
4K044 AA02 AA03 AA06 AA11 AA13 



AB10 BA02 BA06 BA12 BA13 



CB36 CB39 CB42 CB43 CW01 



BB03 BB04 BC02 BC05 BOLL . 



CALL CAD CA14 CA62 



5F0O4 AA15 BB29 DA00 DA11 DM7 



